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(54) Rear wheel steering swingout compensation

(57) Disclosed is a method of swing out compensa-
tion in a vehicle (12) with rear wheel steering, compris-
ing: obtaining a zero speed status signal (60) represent-
ative of when a vehicle (12) is at zero speed; establish-
ing a rear wheel angle threshold (104); obtaining a cal-
culated rear wheel angle (102); and generating a com-
manded rear wheel angle (106) responsive to the rear
wheel angle threshold (104) and the calculated rear
wheel angle (102), whichever is of smaller magnitude.

Also disclosed is a swing out compensation system

for a vehicle (12) with rear wheel steering, the system
comprising: a controller (18); and a rear steering mech-
anism (16) in communication with and responsive to the
controller (18); wherein the controller (18) generates a
commanded rear wheel angle (106) responsive to one
of a rear wheel angle threshold (104) and a calculated
rear wheel angle (102), whichever is of smaller magni-
tude.

A storage medium and computer data signal for rear
wheel swing out compensation of a vehicle (12) is also
disclosed.
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Description

BACKGROUND

[0001] Motor vehicles having four-wheel steering sys-
tems are typically defined by a set of front wheels that
are steerable in unison with each other and a set of rear
wheels that are likewise steerable in unison with each
other. The control of the direction and angle of the steer-
ing movement of the rear steerable wheels is dependent
upon steering wheel angle and the speed of travel of the
motor vehicle. When steering the motor vehicle at low
speeds, the rear wheels are generally steered out-of-
phase or in the opposite direction of the front wheels,
thereby enabling the motor vehicle to articulate turns of
a small radius. When steering the motor vehicle at high
speeds, the rear wheels are generally steered in-phase
or in the same direction of the front wheels. When
maneuvering near obstacles, the rear of the vehicle may
swing out more than anticipated and collide with nearby
objects. Therefore a means of limiting the swing out of
a rear wheel steering vehicle is desired.

SUMMARY

[0002] A method of swing out compensation in a ve-
hicle with rear wheel steering, comprising: obtaining a
zero speed status signal representative of when a vehi-
cle is at zero speed; establishing a rear wheel angle
threshold; obtaining a calculated rear wheel angle; and
generating a commanded rear wheel angle responsive
to the rear wheel angle threshold and the calculated rear
wheel angle, whichever is of smaller magnitude.
[0003] A swing out compensation system for a vehicle
with rear wheel steering, the system comprising: a con-
troller; and a rear steering mechanism in communication
with and responsive to the controller; wherein the con-
troller generates a commanded rear wheel angle re-
sponsive to one of a rear wheel angle threshold and a
calculated rear wheel angle, whichever is of smaller
magnitude.
[0004] A storage medium encoded with a machine-
readable computer program code for rear wheel swing
out compensation of a vehicle, the storage medium in-
cluding instructions for causing controller to implement
the abovementioned method.
[0005] A computer data signal embodied in a carrier
wave for rear wheel swing out compensation of a vehi-
cle, the computer data signal comprising code config-
ured to cause a controller to implement the abovemen-
tioned method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIGURE 1 is a schematic representation of a motor
vehicle including front and rear steerable wheels;

FIGURE 2 is a diagram of an exemplary embodi-
ment of the swing out compensation; and
FIGURE 3 is a diagram depicting the scheduling of
the commanded rear wheel angle as a function of
a zero speed status signal.

DETAILED DESCRIPTION

[0007] Disclosed in an exemplary embodiment is a
method and system for reducing real wheel swing out
in a vehicle employing rear wheel steering. An exempla-
ry embodiment is described herein as limiting an allow-
able rear wheel angle (RWA) as a function of vehicle
speed, or more particularly when it has been ascer-
tained that the vehicle has stopped.
[0008] An exemplary embodiment is described herein
by way of illustration as may be applied to a vehicle and
more specifically a vehicle steering system. While a pre-
ferred embodiment is shown and described, it will be ap-
preciated by those skilled in the art that the invention is
not limited to the embodiment and application described
herein, but also to any vehicle where rear wheel steering
is employed. Moreover, while an exemplary embodi-
ment is disclosed and illustrated with reference to a par-
ticular implementation, it will be appreciated that such
illustration should not be construed as limiting. Those
skilled in the art will appreciate that a variety of potential
implementations and configurations are possible.
[0009] Referring to Figure 1, a block diagram partially
depicting a vehicle control system 10 is depicted, here-
inafter referred to as system 10. The control system 10
includes, but is not limited to, a controller 18 coupled to
various sensors and interfaces for performing a variety
of processes prescribed by the desired controlling func-
tions.
[0010] System 10 is incorporable into a motor vehicle
12 to provide directional control to motor vehicle 12 and
is configurable to enhance steering of the motor vehicle
12. System 10 comprises a front steering mechanism,
shown generally at 14, a rear steering mechanism,
shown generally at 16, and a controller 18 in communi-
cation with front steering mechanism 14 and rear steer-
ing mechanism 16. Although system 10 is described as
being applicable to a rack and pinion steering arrange-
ment, system 10 may be incorporated into other steering
arrangements including, but not being limited to, integral
gear steering systems.
[0011] Front steering mechanism 14 comprises a rack
shaft 20, a rack 22 disposed intermediate opposing
ends of rack shaft 20, a tie rod 24 disposed on each
opposing end of rack shaft 20, a knuckle arm 26 con-
nected to each tie rod 24, and a front steerable wheel
28 rotatably disposed on each knuckle arm 26. Rack
shaft 20, tie rods 24, and knuckle arms 26 are configured
such that front steerable wheels 28 can pivot in unison
relative to a body of motor vehicle 12 to steer or to effect
a change in the direction of travel of motor vehicle 12
while motor vehicle 12 is moving.
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[0012] Front steering mechanism 14 further compris-
es a mechanism through which an operator of can ef-
fectuate a desired change in the direction of travel of
motor vehicle 12. Such a mechanism comprises a steer-
ing column 30 disposed in operable communication at
one end thereof with rack 22 through a pinion 32 and at
an opposing end thereof with a steering device 34.
Steering device 34 may be a hand steering wheel. Ma-
nipulation of steering device 34, e.g., rotation of the
hand steering wheel, causes the axial rotation of steer-
ing column 30, which in turn causes the rotation of pinion
32. Rotation of pinion 32, through the engagement of
rack 22 and pinion 32, effectuates the lateral translation
of rack 22 relative to the body of motor vehicle 12. The
lateral translation of rack 22 causes front steerable
wheels 28 to angle relative to the body of motor vehicle
12, thereby altering the direction of travel of motor ve-
hicle 12 while motor vehicle 12 is moving.
[0013] Rear steering mechanism 16 comprises a rack
shaft 36, a rack 38 disposed intermediate opposing
ends of rack shaft 36, a tie rod 40 disposed on each
opposing end of rack shaft 36, a knuckle arm 42 con-
nected to each tie rod 40, and a rear steerable wheel 44
rotatably disposed on each knuckle arm 42. Rack shaft
36, tie rods 40, and knuckle arms 42 are configured such
that rear steerable wheels 44, like front steerable wheels
28, can be pivoted in unison relative to the body of motor
vehicle 12 to steer motor vehicle 12 upon lateral trans-
lation of rack 38. A motor 46 is operably connected to
rack 38 through a drive mechanism 48. Drive mecha-
nism 48, through a pinion 49, transfers the rotational mo-
tion of a rotor shaft 47 of motor 46 to linear motion of
rack 38, which effectuates the lateral motion of rack
shaft 36 and, ultimately, the pivoting of rear steerable
wheels 44.
[0014] Motor vehicle 12 is further provided with a
steering sensor 50 for detecting an angular position of
steering column 30, a vehicle speed sensor 52, and a
rear rack shaft displacement sensor 58. A rack shaft dis-
placement sensor 58 detects the displacement of its cor-
responding rack shaft 36 from a reference position,
which is the position in which each rear steerable wheel
44 is aligned and rotatable.
[0015] Controller 18 is disposed in informational com-
munication with the various systems of motor vehicle 12.
Controller 18 receives informational signals from each
of the systems, quantifies the received information, and
provides an output command signal in response thereto,
in this instance, for example, to the rear steering mech-
anism 16 through motor 46.
[0016] In order to perform the prescribed functions
and desired processing, as well as the computations
therefore (e.g., the execution of the rear wheel steering
swing out compensation algorithm(s), and the like), con-
troller 18 may include, but not be limited to, a processor
(s), computer(s), memory, storage, register(s), timing,
interrupt(s), communication interfaces, and input/output
signal interfaces, and the like, as well as combinations

comprising at least one of the foregoing. For example,
controller 18 may include signal input signal filtering to
enable accurate sampling and conversion or acquisi-
tions of such signals from communications interfaces.
Additional features of controller 18 and certain process-
es therein are thoroughly discussed at a later point here-
in.
[0017] As exemplified in a disclosed embodiment,
and as depicted in Figures 2 and 3, one such process
may be determining from various system measure-
ments, parameters, and states the appropriate compen-
sation to limit vehicle swing out particularly when a ve-
hicle is operating at approximately zero speed and/or in
the vicinity of obstacles. Controller 18 receives various
input signals including, but not limited to, those identified
above, to facilitate such processing and may provide
one or more output signals in response. In an embodi-
ment, the controller 18 obtains as input signals or re-
ceives signals to facilitate computing the following,
among others: a zero speed status signal 60, a rear rack
shaft position signal 62 from a rack shaft displacement
sensor 58 which detects the displacement of the corre-
sponding rack shaft 36 from a reference position, and
thereby the position of each rear steerable wheel 44,
and the vehicle speed signal 64, which is transmitted to
controller 18 from the vehicle speed sensor 52. Control-
ler 18 generates as an output signal a command to po-
sition the rear wheels, which is transmitted to motor 46.
[0018] A swing out compensation algorithm 100 gen-
erates a limiting function to facilitate limiting the com-
manded RWA 106 under selected conditions regardless
of magnitude of a desired or calculated RWA 102. The
limiting is scheduled and defined by an allowable RWA
threshold 104. Turning now to Figure 3, which depicts
the scheduling of the commanded RWA 106 as a func-
tion of the zero speed status signal 60, the RWA thresh-
old 104, calculated RWA 102, and time. It is noteworthy
to appreciate that Figure 3 depicts the scheduling for
one phase or the absolute value of the calculated RWA
102. It may be noted that a similar but opposite phase
limits would be employed for negative calculated RWA's
102.
[0019] The zero speed status signal 60 may comprise
any signal determining the status of the vehicle speed,
in this instance, determining that the vehicle has
stopped. Such a zero speed status signal 60 may be
derived from a variety of sources including, but not be
limited to a vehicle speed sensor as disclosed, other
speed sensors such as wheel speed sensors, for exam-
ple, as may be employed in an anti-lock braking system,
gear train speed detection sensors, or other sensors
employed to detect the speed or motion of a vehicle
such as radio, Doppler, laser, and the like, including
combinations thereof. For example, the zero speed sta-
tus signal may be similar to that disclosed in copending
U. S. Patent application Ser. No. XX/XXX,XXX, filed
concurrently 22 June, 2001, Attorney Docket No. DP-
304358.
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[0020] Referring to Figures 2 and 3, the swing out
compensation algorithm 100 monitors the calculated
RWA value 102 and the state of the zero speed status
signal 60. The calculated RWA value 102 is the desired
RWA for normal existing rear wheel steering operation.
Such a calculated RWA value may for example be a
function of, but not limited to, the vehicle speed signal
64, the front wheel angle signal 66 representative of
front wheel angle motion as detected by rack sensor 56,
the hand wheel position as detected by steering sensor
50, vehicle static and dynamic conditions, and the like,
as well as combinations of the foregoing.
[0021] When zero speed status signal 60 is valid, that
is, there is an indication that the vehicle is at approxi-
mately zero speed, the allowable RWA threshold value
104 is reduced to a selected value. Consequently, max-
imum RWA command value 106 is also reduced to co-
incide with the reduced value of the RWA threshold val-
ue 104. The reduction may be monitored to control the
slew rate between the two conditions. In an embodi-
ment, a normal operation maximum RWA threshold val-
ue 104 of about 12 degrees is reduced to about 5 de-
grees with a slew rate of approximately 2 degrees per
second, thereby, limiting the RWA command value 106
to the same values.
[0022] Therefore, as depicted by the graph of Figure
3, for a calculated RWA value 102 of 10 degrees, with
the zero speed status signal 60 not valid, the RWA
threshold value 104 is at 12 degrees, and the entire
10-degree travel will be commanded and achieved.
However, the status of the zero speed status signal 60
changes to valid (e.g., at t1 in Figure3), the allowable
maximum RWA threshold value 104 is gradually re-
duced at the selected rate. It is noteworthy to recognize
that as the maximum RWA threshold value 104 is re-
duced and it intercepts the calculated RWA 102 of 10
degrees (e.g., at t2 in Figure 3), the actual commanded
RWA value 106 then follows the slewing limit of the RWA
threshold 104 until it achieves the selected limit, in this
instance 5 degrees (e.g., at t3 in Figure 3). Similarly, as
the zero speed status signal 60 becomes invalid, (e.g.,
at t4 in Figure 3) and for the same 10 degree calculated
RWA 102, the RWA threshold value 104 is gradually in-
creased at the selected rate. Thereby, the commanded
RWA value 106 once again follows the slewing limit until
it achieves in this instance the 10 degree calculated
RWA value 102 (e.g., at t5 in Figure 3) even though the
RWA threshold value 104 continues to slew back to the
12 degree maximum allowable as depicted at t6 in Fig-
ure 3.
[0023] It is noteworthy to appreciate that while partic-
ular limits of about 12 degrees and about 5 degrees
have been disclosed, such limits are for illustration of
the exemplary embodiment. It should be appreciated
that a variety of limits are conceivable and may very well
be different than those disclosed based upon such fac-
tors as vehicle geometry, wheel and tire characteristics,
driving and road surface characteristics, and the like, as

well as combinations thereof. Moreover, it is also note-
worthy to appreciate that while a particular illustrative
transition (e.g., 2 degrees per second) between the lim-
its of 12 degrees and 5 degrees and vice versa has been
disclosed, again such specifics are for illustration of the
exemplary embodiment. It should be appreciated that a
variety of slew rates are conceivable, which are likely to
be different than those disclosed based upon such fac-
tors as those disclosed herein.
[0024] The disclosed invention can be embodied in
the form of computer or controller implemented process-
es and apparatuses for practicing those processes. The
present invention can also be embodied in the form of
computer program code containing instructions embod-
ied in tangible media, such as floppy diskettes,
CD-ROMs, hard drives, or any other computer-readable
storage medium, wherein, when the computer program
code is loaded into and executed by a computer or con-
troller, the computer becomes an apparatus for practic-
ing the invention. The present invention can also be em-
bodied in the form of computer program code, for exam-
ple, whether stored in a storage medium, loaded into
and/or executed by a computer or controller, or trans-
mitted over some transmission medium, such as over
electrical wiring or cabling, through fiber optics, or via
electromagnetic radiation, wherein, when the computer
program code is loaded into and executed by a compu-
ter, the computer becomes an apparatus for practicing
the invention. When implemented on a general-purpose
microprocessor, the computer program code segments
configure the microprocessor to create specific logic cir-
cuits.
[0025] While the invention has been described with
reference to an exemplary embodiment, it will be under-
stood by those skilled in the art that various changes
may be made and equivalents may be substituted for
elements thereof without departing from the scope of the
invention. In addition, many modifications may be made
to adapt a particular situation or material to the teach-
ings of the invention without departing from the essential
scope thereof. Therefore, it is intended that the invention
not be limited to the particular embodiment disclosed as
the best mode contemplated for carrying out this inven-
tion, but that the invention will include all embodiments
falling within the scope of the appended claims.

Claims

1. A method of swing out compensation in a vehicle
(12) with rear wheel steering, the method compris-
ing:

obtaining a zero speed status signal (60) rep-
resentative of when a vehicle (12) is at zero
speed;
establishing a rear wheel angle threshold (104);
obtaining a calculated rear wheel angle (102);
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generating a commanded rear wheel angle
(106) responsive to said rear wheel angle
threshold (104) and said calculated rear wheel
angle (102), whichever is of smaller magnitude.

2. The method of Claim 1 wherein said calculated rear
wheel angle (102) represents a desired rear wheel
angle to affect said real wheel steering.

3. The method of Claim 1 wherein said rear wheel an-
gle threshold (104) comprises a limit on a rear wheel
angular travel on said vehicle (12).

4. The method of Claim 3 wherein said rear wheel an-
gle threshold (104) is responsive to vehicle speed.

5. The method of Claim 3 wherein said rear wheel an-
gle threshold (104) is established at a first rear
wheel angle of about 5 degrees.

6. The method of Claim 3 wherein said rear wheel an-
gle threshold (104) is established at a second rear
wheel angle of about 12 degrees.

7. The method of Claim 1 wherein said rear wheel an-
gle threshold (104) is about 12 degrees when said
zero speed status signal (60) is invalid transitioning
to about 5 degrees when said zero speed status sig-
nal (60) becomes valid, and transitioning to about
12 degrees when said zero speed status signal (60)
becomes invalid.

8. The method of Claim 7 wherein said rear wheel an-
gle threshold (104) includes transitioning for one
rear wheel angle to another rear wheel angle at a
selected slew rate.

9. The method of Claim 8 wherein said selected slew
rate is about two degrees per second.

10. The method of Claim 1 wherein said rear wheel an-
gle threshold (104) includes transitioning from one
rear wheel angle to another rear wheel angle at a
selected slew rate.

11. The method of Claim 10 wherein said selected slew
rate is about two degrees per second.

12. The method of Claim 1 wherein said zero speed sta-
tus signal (60) is responsive to measurements from
a speed sensor (52).

13. The method of Claim 1 wherein said zero speed sta-
tus signal (60) is responsive to estimates of speed
of said vehicle (12).

14. The method of Claim 2 wherein said rear wheel an-
gle threshold (104) comprises a limit on a rear wheel

angular travel on said vehicle (12).

15. The method of Claim 14 wherein said rear wheel
angle threshold (104) is responsive to vehicle
speed.

16. The method of Claim 14 wherein said rear wheel
angle threshold (104) is about 5 degrees.

17. The method of Claim 14 wherein said rear wheel
angle threshold (104) is established at a second
rear wheel angle of about 12 degrees.

18. The method of Claim 15 wherein said rear wheel
angle threshold (104) is about 12 degrees when
said zero speed status signal (60) is invalid transi-
tioning to about 5 degrees when said zero speed
status signal (60) becomes valid, and transitioning
to about 12 degrees when said zero speed status
signal (60) becomes invalid.

19. The method of Claim 15 wherein said rear wheel
angle threshold (104) includes transitioning for one
rear wheel angle to another rear wheel angle at a
selected slew rate.

20. The method of Claim 19 wherein said selected slew
rate is about two degrees per second.

21. The method of Claim 20 wherein said zero speed
status signal (60) is responsive to measurements
from a speed sensor (52).

22. The method of Claim 21 wherein said zero speed
status signal (60) is responsive to estimates of
speed of said vehicle (12).

23. A swing out compensation system for a vehicle (12)
with rear wheel steering, the system comprising:

a controller (18); and
a rear steering mechanism (16) in communica-
tion with and responsive to said controller (18);

wherein said controller (18) generates a com-
manded rear wheel angle (106) responsive to one
of a rear wheel angle threshold (104) and a calcu-
lated rear wheel angle (102), whichever is of smaller
magnitude.

24. The swing out compensation system of Claim 23
wherein said calculated rear wheel angle (102) rep-
resents a desired rear wheel angle to affect said real
wheel steering.

25. The swing out compensation system of Claim 23
wherein said rear wheel angle threshold (104) com-
prises a limit on a rear wheel angular travel on said
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vehicle (12).

26. The swing out compensation system of Claim 25
wherein said rear wheel angle threshold (104) is re-
sponsive to vehicle speed.

27. The swing out compensation system of Claim 25
wherein said rear wheel angle threshold (104) is es-
tablished at a first rear wheel angle of about 5 de-
grees.

28. The swing out compensation system of Claim 25
wherein said rear wheel angle threshold (104) is es-
tablished at a second rear wheel angle of about 12
degrees.

29. The swing out compensation system of Claim 23
wherein said rear wheel angle threshold (104) is
about 12 degrees when said zero speed status sig-
nal (60) is invalid transitioning to about 5 degrees
when said zero speed status signal (60) becomes
valid, and transitioning to about 12 degrees when
said zero speed status signal (60) becomes invalid.

30. The swing out compensation system of Claim 29
wherein said rear wheel angle threshold (104) in-
cludes transitioning for one rear wheel angle to an-
other rear wheel angle at a selected slew rate.

31. The swing out compensation system of Claim 30
wherein said selected slew rate is about two de-
grees per second.

32. The swing out compensation system of Claim 23
wherein said rear wheel angle threshold (104) in-
cludes transitioning from one rear wheel angle to
another rear wheel angle at a selected slew rate.

33. The swing out compensation system of Claim 32
wherein said selected slew rate is about two de-
grees per second.

34. The swing out compensation system of Claim 23
wherein said zero speed status signal (60) is re-
sponsive to measurements from a speed sensor
(52).

35. The swing out compensation system of Claim 23
wherein said zero speed status signal (60) is re-
sponsive to estimates of speed of said vehicle (12).

36. The swing out compensation system of Claim 24
wherein said rear wheel angle threshold (104) com-
prises a limit on a rear wheel angular travel on said
vehicle (12).

37. The swing out compensation system of Claim 36
wherein said rear wheel angle threshold (104) is re-

sponsive to vehicle speed.

38. The swing out compensation system of Claim 36
wherein said rear wheel angle threshold (104) is
about 5 degrees.

39. The swing out compensation system of Claim 36
wherein said rear wheel angle threshold (104) is es-
tablished at a second rear wheel angle of about 12
degrees.

40. The swing out compensation system of Claim 37
wherein said rear wheel angle threshold (104) is
about 12 degrees when said zero speed status sig-
nal (60) is invalid transitioning to about 5 degrees
when said zero speed status signal (60) becomes
valid, and transitioning to about 12 degrees when
said zero speed status signal (60) becomes invalid.

41. The swing out compensation system of Claim 37
wherein said rear wheel angle threshold (104) in-
cludes transitioning for one rear wheel angle to an-
other rear wheel angle at a selected slew rate.

42. The swing out compensation system of Claim 41
wherein said selected slew rate is about two de-
grees per second.

43. The swing out compensation system of Claim 42
wherein said zero speed status signal (60) is re-
sponsive to measurements from a speed sensor
(52).

44. The swing out compensation system of Claim 43
wherein said zero speed status signal (60) is re-
sponsive to estimates of speed of said vehicle (12).

45. A storage medium encoded with a machine-reada-
ble computer program code for method of swing out
compensation in a vehicle (12) with rear wheel
steering, said storage medium including instruc-
tions for causing controller (18) to implement a
method comprising:

obtaining a zero speed status signal (60) rep-
resentative of when a vehicle (12) is at zero
speed;
establishing a rear wheel angle threshold (104);
obtaining a calculated rear wheel angle (102);
generating a commanded rear wheel angle
(106) responsive to said rear wheel angle
threshold (104) and said calculated rear wheel
angle (102), whichever is of smaller magnitude.

46. The storage medium of Claim 45 wherein said cal-
culated rear wheel angle (102) represents a desired
rear wheel angle to affect said real wheel steering.
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47. The storage medium of Claim 45 wherein said rear
wheel angle threshold (104) comprises a limit on a
rear wheel angular travel on said vehicle (12).

48. The storage medium of Claim 47 wherein said rear
wheel angle threshold (104) is responsive to vehicle
speed.

49. The storage medium of Claim 47 wherein said rear
wheel angle threshold (104) is established at a first
rear wheel angle of about 5 degrees.

50. The storage medium of Claim 47 wherein said rear
wheel angle threshold (104) is established at a sec-
ond rear wheel angle of about 12 degrees.

51. The storage medium of Claim 45 wherein said rear
wheel angle threshold (104) is about 12 degrees
when said zero speed status signal (60) is invalid
transitioning to about 5 degrees when said zero
speed status signal (60) becomes valid, and transi-
tioning to about 12 degrees when said zero speed
status signal (60) becomes invalid.

52. The storage medium of Claim 51 wherein said rear
wheel angle threshold (104) includes transitioning
for one rear wheel angle to another rear wheel angle
at a selected slew rate.

53. The storage medium of Claim 52 wherein said se-
lected slew rate is about two degrees per second.

54. The storage medium of Claim 45 wherein said rear
wheel angle threshold (104) includes transitioning
from one rear wheel angle to another rear wheel an-
gle at a selected slew rate.

55. The storage medium of Claim 54 wherein said se-
lected slew rate is about two degrees per second.

56. The storage medium of Claim 45 wherein said zero
speed status signal (60) is responsive to measure-
ments from a speed sensor (52).

57. The storage medium of Claim 45 wherein said zero
speed status signal (60) is responsive to estimates
of speed of said vehicle (12).

58. The storage medium of Claim 46 wherein said rear
wheel angle threshold (104) comprises a limit on a
rear wheel angular travel on said vehicle (12).

59. The storage medium of Claim 58 wherein said rear
wheel angle threshold (104) is responsive to vehicle
speed.

60. The storage medium of Claim 58 wherein said rear
wheel angle threshold (104) is about 5 degrees.

61. The storage medium of Claim 58 wherein said rear
wheel angle threshold (104) is established at a sec-
ond rear wheel angle of about 12 degrees.

62. The storage medium of Claim 59 wherein said rear
wheel angle threshold (104) is about 12 degrees
when said zero speed status signal (60) is invalid
transitioning to about 5 degrees when said zero
speed status signal (60) becomes valid, and transi-
tioning to about 12 degrees when said zero speed
status signal (60) becomes invalid.

63. The storage medium of Claim 59 wherein said rear
wheel angle threshold (104) includes transitioning
for one rear wheel angle to another rear wheel angle
at a selected slew rate.

64. The storage medium of Claim 63 wherein said se-
lected slew rate is about two degrees per second.

65. The storage medium of Claim 64 wherein said zero
speed status signal (60) is responsive to measure-
ments from a speed sensor (52).

66. The storage medium of Claim 65 wherein said zero
speed status signal (60) is responsive to estimates
of speed of said vehicle (12).

67. A computer data signal embodied in a carrier wave
for determining swing out compensation in a vehicle
(12) with rear wheel steering, said computer data
signal comprising code configured to cause a con-
troller (18) to implement a method comprising:

obtaining a zero speed status signal (60) rep-
resentative of when a vehicle (12) is at zero
speed;
establishing a rear wheel angle threshold (104);
obtaining a calculated rear wheel angle (102);
generating a commanded rear wheel angle
(106) responsive to said rear wheel angle
threshold (104) and said calculated rear wheel
angle (102), whichever is of smaller magnitude.

68. The computer data signal of Claim 67 wherein said
calculated rear wheel angle (102) represents a de-
sired rear wheel angle to affect said real wheel
steering.

69. The computer data signal of Claim 67 wherein said
rear wheel angle threshold (104) comprises a limit
on a rear wheel angular travel on said vehicle (12).

70. The computer data signal of Claim 69 wherein said
rear wheel angle threshold (104) is responsive to
vehicle speed.

71. The computer data signal of Claim 69 wherein said
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rear wheel angle threshold (104) is established at a
first rear wheel angle of about 5 degrees.

72. The computer data signal of Claim 69 wherein said
rear wheel angle threshold (104) is established at a
second rear wheel angle of about 12 degrees.

73. The computer data signal of Claim 67 wherein said
rear wheel angle threshold (104) is about 12 de-
grees when said zero speed status signal (60) is
invalid transitioning to about 5 degrees when said
zero speed status signal (60) becomes valid, and
transitioning to about 12 degrees when said zero
speed status signal (60) becomes invalid.

74. The computer data signal of Claim 73 wherein said
rear wheel angle threshold (104) includes transi-
tioning for one rear wheel angle to another rear
wheel angle at a selected slew rate.

75. The computer data signal of Claim 74 wherein said
selected slew rate is about two degrees per second.

76. The computer data signal of Claim 67 wherein said
rear wheel angle threshold (104) includes transi-
tioning from one rear wheel angle to another rear
wheel angle at a selected slew rate.

77. The computer data signal of Claim 76 wherein said
selected slew rate is about two degrees per second.

78. The computer data signal of Claim 67 wherein said
zero speed status signal (60) is responsive to meas-
urements from a speed sensor (52).

79. The computer data signal of Claim 67 wherein said
zero speed status signal (60) is responsive to esti-
mates of speed of said vehicle (12).

80. The computer data signal of Claim 68 wherein said
rear wheel angle threshold (104) comprises a limit
on a rear wheel angular travel on said vehicle (12).

81. The computer data signal of Claim 80 wherein said
rear wheel angle threshold (104) is responsive to
vehicle speed.

82. The computer data signal of Claim 80 wherein said
rear wheel angle threshold (104) is about 5 de-
grees.

83. The computer data signal of Claim 80 wherein said
rear wheel angle threshold (104) is established at a
second rear wheel angle of about 12 degrees.

84. The computer data signal of Claim 81 wherein said
rear wheel angle threshold (104) is about 12 de-
grees when said zero speed status signal (60) is

invalid transitioning to about 5 degrees when said
zero speed status signal (60) becomes valid, and
transitioning to about 12 degrees when said zero
speed status signal (60) becomes invalid.

85. The computer data signal of Claim 81 wherein said
rear wheel angle threshold (104) includes transi-
tioning for one rear wheel angle to another rear
wheel angle at a selected slew rate.

86. The computer data signal of Claim 85 wherein said
selected slew rate is about two degrees per second.

87. The computer data signal of Claim 86 wherein said
zero speed status signal (60) is responsive to meas-
urements from a speed sensor (52).

88. The computer data signal of Claim 87 wherein said
zero speed status signal (60) is responsive to esti-
mates of speed of said vehicle (12).
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